Mitogenic, melanogenic, and cAMP responses of cultured neonatal human melanocytes to commonly used mitogens.
The following studies have been undertaken to compare and correlate the effects of 12-O-tetradecanoylphorbol acetate (TPA), basic fibroblast growth factor (bFGF), cholera toxin (CT), and isobutyl methylxanthine (IBMX) on neonatal human melanocyte (NHM) proliferation, tyrosinase activity, and cyclic adenosine monophosphate (cAMP) concentration. NHM proliferated at a maximal rate in medium containing 8 nM TPA, 200 ng/ml CT, and 10(-4) M IBMX. TPA alone did not result in optimal melanocyte proliferation, and, as previously shown, its mitogenic effect was greatly enhanced by the addition of CT and IBMX individually or concomitantly. Human recombinant (hr) bFGF could replace TPA in the NHM growth medium. Maximal proliferation was achieved using 3 ng/ml hrbFGF, 20 ng/ml CT, and 10(-4) M IBMX. The mitogenic effect of 1.2 ng/ml hrbFGF was potentiated in the concomitant but not individual presence of CT and IBMX. TPA alone in the absence of CT and IBMX caused a dose-dependent stimulation of tyrosinase activity. Maximal tyrosinase activity was obtained in the presence of 0.8 nM TPA, 20 ng/ml CT, and 10(-4) M IBMX. Unlike TPA, hrbFGF alone resulted in inhibition of tyrosinase activity. In the presence of hrbFGF, tyrosinase activity was potentiated by CT and IBMX, but not by CT alone. Neither TPA nor hrbFGF alone could increase intracellular cAMP levels. The effects of CT and IBMX on intracellular cAMP concentration were enhanced to a greater extent by TPA than by hrbFGF. Under our experimental conditions, in the presence of hrbFGF, CT but not IBMX resulted in a dose-dependent increase in cAMP concentration. Further studies on NHM will be aimed at determining the exact role of protein kinase C (PKC) in regulating proliferation and melanogenesis and the mechanism(s) activated by hrbFGF.